Mechanisms of action of paracetamol and related analgesics.
Paracetamol and salicylate are weak inhibitors of both isolated cyclooxygenase-1 (COX-1) and COX-2 but are potent inhibitors of prostaglandin (PG) synthesis in intact cells if low concentrations of arachidonic acid are available. The effects of both drugs are overcome by increased levels of hydroperoxides. At low concentrations of arachidonic acid, COX-2 is the major isoenzyme involved in PG synthesis when both COX-1 and COX-2 are present in cells. Therefore, paracetamol and salicylate may selectively inhibit PG synthesis involving COX-2 because the lower flux through this pathway produces lesser levels of the hydroperoxide, PGG(2), than the pathway involving COX-1. Apart from the lack of anti-inflammatory effect of paracetamol in rheumatoid arthritis, the clinical effects of paracetamol and salicylate are very similar and resemble those of the selective COX-2 inhibitors. A splice variant of COX-1, termed COX-3, may be a site of action of these drugs but, further work, particularly at low concentrations of arachidonic acid is required. We suggest that paracetamol, salicylate and, possibly, the pyrazolone drugs, such as dipyrone, may represent a distinct class of atypical NSAIDs which could be termed peroxide sensitive analgesic and antipyretic drugs (PSAADs).